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ABSTRACT
Objective: We developed an Italian version of the Wheelchair Use Confidence Scale for Manual Users-
Short Form (WheelCon-M-I-short form) and examined its reliability and validity.
Methods: The original scale was translated from English to Italian using the “Translation and Cultural
Adaptation of Patient Reported Outcomes Measures–Principles of Good Practice” guidelines. The
WheelCon-M-I-short form was administered to experienced manual wheelchair users who had a variety of
diagnoses. Its internal consistency and test–retest reliability were examined. Its concurrent validity was
evaluated using Pearson correlation coefficients with the Italian version of the Wheelchair Outcome
Measure (WhOM-I) and the Italian version of the Barthel index (BI).
Results: The WheelCon-M-I-short form was administered to 31 subjects. The mean±SD of the WheelCon-
M-I-short form score was 7.5± 1.9. All WheelCon-M-I-short form items were either identical or similar in
meaning to the WheelCon-M-short form items. Cronbach’s a for the WheelCon-M-I-short form was 0.95
(p< 0.01), and the test–retest reliability (ICC) was 0.978 (p< 0.01). The Pearson correlation coefficient of
the WheelCon-M-I-short form scores with the WhOM-I scores was 0.7618 (p< 0.01). The Pearson correl-
ation coefficient of the WheelCon-M-I-short form scores with the Italian BI scores was 0.638 (p< 0.01).
Conclusions: The WheelCon-M-I-short form was found to be reliable and a valid outcome measure for
assessing manual wheelchair confidence in the Italian population.
 IMPLICATION FOR REHABILITATION
 The WheelCon-M-I-short form is a valid outcome measure available for assessing wheelchair confi-
dence, according to Bandura’s social cognitive theory, self-efficacy is a better predictor of future
behavior than skill itself.
 Translation of the WheelCon-M-short form into the WheelCon-M-I-short form provides a new tool for
Italian professionals.
 Clinicians now have a method to measure this invisible barrier to wheelchair use, and they will be
able to make informed decisions when prescribing the use of manual wheelchairs and when training
clients in their use.
 The WheelCon-M-I-short form also provides researchers with a tool in an important and relevant area
of study for future research.
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Introduction
In Italy, about 13 million of people have functional limitations, dis-
ability, or chronic severe diseases, representing 25.5% of the total
resident population [1]. Worldwide, the wheelchair plays a critical
role in enhancing mobility, with approximately 65 million people
requiring one [2]. In fact, the wheelchair is one of the most com-
monly used assistive technology devices for enhancing personal
mobility, a precondition for those limited in mobility to enjoy
human rights, live in dignity, and become more productive mem-
bers within their own communities. For many people, an appropri-
ate, well-designed, and well-fitted wheelchair can be the first step
toward inclusion and social participation [1]. Over half of
wheelchair users require assistance with using their wheelchair
and with the activities of daily living [3]. The literature exploring
factors affecting wheelchair use is mainly composed of variables
related to the environment and the physical attributes of the
wheelchair users [4,5], and a number of instruments have been
developed to assess wheelchair skill in overcoming environmental
barriers [6,7]. These predictive models only account for a modest
amount of the variance, however [8].
Low self-efficacy has recently been recognized as an invisible
barrier to manual wheelchair use [8]. According to Bandura’s
Social Cognitive Theory [9], self-efficacy is a better predictor of
future behaviour than skill itself [10]. Self-efficacy has been
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identified in a variety of rehabilitation areas, such as arthritis
[11,12], cardiac disease [13,14], end-stage renal disease [15], cancer
[16,17], exercise [18,19], and anxiety [20] as an important factor in
better outcomes.
Recently, a new self-report outcome measure was developed
to assess manual wheelchair confidence. The difference between
instruments that assess function or skill and this new scale is that
the Wheelchair Use Confidence Scale for Manual users (WheelCon-
M) is designed to ask about belief in one’s ability to overcome
aspects of the physical environment. It has been reported as reli-
able and valid when used with community-dwelling manual
wheelchair users [21].
The Wheelchair Use Confidence Scale for Manual users-short
form (WheelCon-M-short form) is a 21-item self-report question-
naire designed to measure wheelchair confidence in relation to
two areas: managing the physical environment (13 items) and
managing the social environment (eight items). Each item is
scored using a 10-point Likert scale ranging from “0” (not confi-
dent) to “10” (completely confident) [22]. It is a reliable and valid
instrument when used with community-dwelling manual wheel-
chair users [22,23], and with older adult manual wheelchair users
[24,25]. At present, the WheelCon-M-short form is only available in
English and French.
Therefore, the purpose of this study is to translate and cultur-
ally adapt the WheelCon-M-short form into Italian and examine its
reliability and validity in a sample of wheelchair users.
Methods
After receiving the consent of the developers of the original
instrument, the WheelCon-M-short form was translated from
English to Italian using the “Translation and Cultural Adaptation of
Patient Reported Outcomes Measures–Principles of Good Practice”
guidelines [26].
Translation and cultural adaptation
The first stage in the adaptation was forward translation. The ori-
ginal Canadian version of the WheelCon-M-short form was trans-
lated into Italian by a panel of two native English speakers and one
Italian clinical psychologist familiar with English. These individuals
produced three independent translations. An independent native
speaker of the target language who had not been involved in any
of the forward translations synthesized the results of the transla-
tions. Working from the temporary version of the questionnaire,
translated literally, three Italian translators then translated the
questionnaire back into the original language without having seen
the original version. The back-translated version of the instrument
was compared with the original. This version has been submitted
to the developers of the instrument and approved by them.
In order to adapt the translated version to Italian culture, two
Italian rehabilitation professionals (an occupational therapist and a
physiotherapist) and one clinical psychologist, who were familiar
with both English and Italian, reviewed the first translated version
and then reworded and reformulated some items to minimize any
differences from the original version. The expert committee’s role
is to consolidate all the versions of the questionnaire and to
develop what would be considered the pre-final version of the
questionnaire for field testing.
Pre-test (cross-cultural validity)
This pre-final translated version of WheelCon-M-I-short form was
preliminarily applied to 20 patients to evaluate its cross-cultural
validity. In order to avoid bias, each patient was tested twice by
the same professional. It is recommended that the time interval
between repeated administrations be short enough to ensure that
no clinical change had occurred. A time period of four to six days
has been considered appropriate. On the basis of the results
obtained from the preliminary application and analysis, no items
were modified to improve comprehensibility and applicability.
This resulted in the final Italian version of the WheelCon-M-short
form being applied to the whole population of the study.
Subjects
According to the Canadian–French validation of the tool [27], a
sample size of 29 subjects was required in order to achieve a level
of reliability with a Cronbach’s a>0.70 and a 95% confidence
interval of >0.70 [28]. To be included in the study, participants
had to be at least 18 years old, use a manual wheelchair as their
primary means of mobility (at least 4 h per day), have at least six
months of manual wheelchair experience, and communicate in
Italian as their primary language. Individuals with emotional or
psychiatric problems (as determined by clinical screening) were
excluded from the study. Recruited participants who met the
study inclusion criteria were scheduled for two testing sessions.
The WheelCon-M-I-short form was administered at both baseline
and follow-up by a trained ratter, an occupational therapist.
Reliability
The internal consistency of the WheelCon-M-I-short form was
examined by Cronbach’s a in order to assess the interrelatedness
of the items and the homogeneity of the scale, Nunnally [29] has
suggested that if a new questionnaire is to be used, its a coeffi-
cient should be at least 0.7.
In order to evaluate the test–retest reliability, the WheelCon-M-
I-short form was administered twice to the population by the
same professional. The time interval for test–retest studies needs
to be sufficiently short to support the assumption that the
patients remain stable and sufficiently long to prevent recall.
According with the Canadian validation of the tool, a time interval
of 7–14 days is considered appropriate for the current population.
In order to measure test–retest reliability, the intraclass correlation
coefficient (ICC) was calculated. An ICC value of 0.70 is consid-
ered optimal to establish the degree to which repeated measure-
ments are free from measurement error, so the scale was
considered as stable at the test–retest for ICC of >0.70.
Validity
To evaluate concurrent validity, the WheelCon-M-I-short form, the
wheelchair outcome measure-I (WhOm-I), and the Italian version
of the Barthel index (BI) [30] were administered together and the
Pearson correlation coefficients with the WheelCon-M-I-short form
were calculated. All statistical analyses were done using IBM-SPSS
version 23.00 (Armonk, NY).
Results
Participants were recruited from 31 January 2017, through the
“Centro Paraplegici” of Ostia and the “Istituto di Ricovero e Cura a
Carattere Scientifico Santa Lucia” of Rome. The WheelCon-M-I-
short form was administered to 31 adults along with other meas-
ures. The WhOM and the BI were also distributed to a subgroup
(n¼ 20) of this sample.
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Translation and cultural adaptation
After forward and backward translation, approved by the develop-
ers of the tool on 16 January 2017, and after a consensus meet-
ing, the translated scale was formed. The experts agreed that the
example “For example, a person may be 8% confident they can
memorize a grocery list of five items, but only 6% confident they
can memorize a grocery list with 10 items” was misleading and
asked for its deletion from the instructions section of the tool; the
phrasing of some of the items was also reformulated. In addition,
modifications were made to individual items with reference to the
experts’ opinions (see Supplementary Appendix 1).
Pre-test (cross-cultural validity)
Cross-cultural validity was evaluated on 20 subjects in January
2017. The characteristics of the subjects are summarized in
Table 1. The results were strikingly similar to those found using
the Canadian version, and no items were modified to improve
comprehensibility and applicability (see Supplementary Appendix 2).
Subjects
From 7 February 7 2017, to 6 March 2017, 31 subjects who met
the inclusion criteria were enrolled in the present study. The
demographic characteristics of the subjects are summarized in
Table 2. All patients were informed about the study, and their
interest in taking part in it was recorded; those who entered the
study gave their consent before inclusion [31,32].
Reliability
The WheelCon-M-I-short form was found to have an excellent
degree of internal consistency. Cronbach’s a for the WheelCon-M-
I-short form was 0.95 (p< 0.01). Internal consistency was calcu-
lated for the entire subscale; the item–item correlation and item–-
total correlation showed positive and statistically significant
results, as reported in Table 3.
All 31 subjects were submitted to test–retest reliability proce-
dures. The WheelCon-M-I-short form was reliable with respect to
test–retest with an ICC of 0.978 (p< 0.01). The item–total correla-
tions were significant (p< 0.01) and high for all questions. The tes-
t–retest reliability of each item is reported in Table 4.
Validity
The Pearson correlation coefficients of the Wheel-Con-M-I-short
form with WhOM-I and the Italian BI [30] were 0.7618 (p< 0.01)
and 0.638 (p< 0.01), respectively, indicating that the WheelCon-M-
I-short form has good concurrent validity. The Pearson correlation
coefficient of each item is reported in Table 5.
Discussion
This study attempted to develop an Italian version of the
WheelCon-M-short form and to evaluate its reliability and validity.
In this article, we have reported on the translation, the cultural
adaptation of the short form of the WheelCon-M for use among
Italian wheelchair users, and the subsequent evaluation of its val-
idity evidence.
Translation and linguistic adaptation were performed as for the
Canadian–French version. Application of the “Translation and cul-
tural adaptation of patient reported outcomes measures–princi-
ples of good practice” guidelines [26] proved to be
straightforward under the supervision of the developers of the
instrument and a panel of experts who ensured the maintenance
of the original meaning of the items.
Participants in this study were experienced, community-dwell-
ing adults ranging in age from 27 to 79, with a variety of diagno-
ses. Generally, they were quite confident with wheelchair use; the
mean WheelCon-M-I-short form in this study (7.5 ± 1.9) was quite
similar to that of the Canadian–French version of the long form
(WheelCon-M-F) (63.8 ± 19.9) and to that obtained by Rushton
et al. in their WheelCon-M-long form measurement study (84.6,
interquartile range 71.3–92.0).
It was determined that the WheelCon-M-I-short form has high
internal consistency and strong retest reliability. It also showed
significant positive correlations with other measures, including the
WhOM-I and the Italian validated version of the BI [30], thus con-
firming its validity.
The most important index of test reliability is the a coefficient
[33]. The WheelCon-M-I-short form produced similar results to the
WheelCon-M-F-long form and the WheelCon-M-long form; all
Table 1. Pre-test analysis.
Sample ¼20
Age (mean± SD) 52.25 ± 15.26
Gender men n (%) 13 (65)
Diagnosis n (%)
Quadriplegia 4 (20)
Paraplegia 16 (80)
WheelCon score (mean ± SD) test 8.35 ± 1.11
WheelCon score (mean ± SD) retest 8.43 ± 1.18
Table 2. Demographic characteristics of the subjects.
Sample¼ 31
Age (mean ± SD) 53.32 ± 17.86
Gender men n (%) 18 (58.1)
Years using manual wheelchair (mean± SD) 16.15 ± 17.86
Hours on WheelChair (mean ± SD) 15.52 ± 2.14
Months of rehabilitation (mean ± SD) 11.29 ± 9.49
Months of occupational therapy (mean ± SD) 7.68 ± 6.85
Diagnosis n (%)
Hemiplegia 6 (19.4)
Paraplegia 17 (54.8)
infantile cerebral palsy 1 (3.2)
Multiple sclerosis 2 (6.4)
Quadriplegia 4 (12.9)
Head trauma 1 (3.2)
Marital status (%)
Single 10 (32.3)
Married/common-law 15 (48.4)
Divorced 1 (3.2)
Widowed 5 (16.1)
Education n (%)
High school 21 (67.7)
University 10 (32.3)
Living environment n (%)
Rural 6 (19.4)
City 17 (54.8)
Suburban 8 (25.8)
Lives n (%)
With spouse/children/parents 27 (87.1)
Alone 4 (12.9)
Employment status n (%)
Fulltime work at home 1 (3.2)
Unemployed 5 (16.1)
Employed 5 (16.1)
Retired 15 (48.4)
Student 1 (3.2)
Volunteer 4 (12.9)
Method of propulsion n (%)
Two hands 26 (83.9)
One hand 4 (12.9)
One hand, one foot 1 (3.2)
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demonstrated high internal consistency, with a Cronbach’s a of
0.95, 0.98, and 0.92, respectively.
The WheelCon-M-I-short form ICC of 0.978 for retest reliability
was very good. The high level of interrelatedness among the
items shows the cross-cultural validity of the adapted scale, which
reflects the performance of the original Canadian version [34].
Furthermore, all versions produced excellent test–retest reliability,
with ICCs of 0.978, 0.87, and 0.84 for the Italian translation of the
short form, French–Canadian translation, and original
WheelCon-M long form, respectively. The high WheelCon-M-I-
short form reliability indicates that the scores of the patients
remain stable after repeated measurement, as in the original
version.
The Pearson correlation coefficient of the Wheel-Con-M-I-short
form with the other measures indicates good concurrent validity.
Consistent with the original research, we used an experienced
sample of participants to increase the likelihood of stability of
confidence during the time between tests. Our results corroborate
most of the a priori hypotheses regarding the relationships
between the variables used to assess concurrent validity and the
WheelCon-M-I-short form. The magnitudes of the relationships
between the WheelCon-M-I-short form and the WhOM-I and
Italian BI were as expected, given that approximately half of
the WheelCon-M-short form items involved “managing physical
environment,” the focus of the WhOM and BI. The other
WheelCon-M-I-short form items involved assessing confidence
related to activities, knowledge and problem solving, advocacy,
managing social situations, and managing emotions, areas not
covered in the WhOM and BI [35].
Because situation-specific self-efficacy measures provide more
explanatory and predictive value than do global measures of self-
efficacy [36], the mobility and self-management subscales may
provide self-efficacy estimates that are more accurate for certain
clinical situations or research questions than the 21-item
WheelCon-M-short form does. For example, for outcomes related
to mobility or physical abilities, the use of the 13-item mobility
efficacy subscale may be more predictive than the eight-item self-
management efficacy subscale. Similarly, the reverse may be true
for outcomes related to problem solving, advocacy, or other self-
management tasks. Although the 21-item short form does not
function as well as the individual subscales, as indicated by the
misfitting items, it may still be of value, particularly for the predic-
tion of multifaceted outcomes, such as participation in social and
personal roles or other life situations. Research investigating this
hypothesis is needed. Offering reliable and valid situation-specific
measurements along with a more global measurement may facili-
tate the assessment of wheelchair use self-efficacy both clinically
and in research [22].
Table 3. Item-tot item analysis.
Scale mean if
item deleted
Scale variance
if item deleted
Corrected item-total
correlation
Squared multiple
correlation
Cronbach's a if
item deleted
Item 1 142.1 1663.624 0.445 0.945 0.95
Item 2 141.84 1664.606 0.517 0.972 0.95
Item 3 141.65 1634.103 0.516 0.929 0.949
Item 4 144.13 1547.983 0.563 0.91 0.95
Item 5 144.84 1464.606 0.811 0.962 0.945
Item 6 142.29 1587.68 0.72 0.936 0.947
Item 7 145.35 1469.237 0.809 0.98 0.945
Item 8 143.45 1496.323 0.83 0.944 0.945
Item 9 143.87 1568.983 0.753 0.915 0.946
Item 10 144.77 1457.914 0.847 0.976 0.945
Item 11 145.87 1481.049 0.827 0.978 0.945
Item 12 147.1 1520.224 0.776 0.977 0.946
Item 13 147.35 1525.37 0.739 0.982 0.946
Item 14 142.1 1606.957 0.586 0.974 0.949
Item 15 141.97 1612.566 0.549 0.981 0.949
Item 16 142.03 1575.699 0.814 0.951 0.946
Item 17 142.23 1555.447 0.707 0.975 0.947
Item 18 143.16 1544.806 0.756 0.943 0.946
Item 19 141.61 1654.312 0.447 0.877 0.95
Item 20 141.45 1640.923 0.61 0.96 0.949
Item 21 142.45 1628.789 0.618 0.918 0.948
Table 4. Test–retest analysis.
Test Retest ICC IC 95%
Item 1 8.48 ± 1.57 8.84 ± 1.37 0.951 [0.831; 0.958]
Item 2 8.74 ± 1.34 9.03 ± 2 0.920 [0.841; 0.961]
Item 3 8.94 ± 2.03 9.03 ± 2.04 0.973 [0.945; 0.987]
Item 4 6.45 ± 3.65 6.52 ± 3.81 0.988 [0.976; 0.994]
Item 5 5.74 ± 3.92 5.81 ± 3.94 0.987 [0.974; 0.994]
Item 6 8.29 ± 2.27 8.26 ± 2.27 0.977 [0.954; 0.989]
Item 7 5.23 ± 3.85 5.35 ± 3.73 0.975 [0.949; 0.988]
Item 8 7.13 ± 3.35 7.23 ± 3.31 0.987 [0.973; 0.994]
Item 9 6.71 ± 2.47 6.87 ± 2.4 0.955 [0.908; 0.978]
Item 10 5.81 ± 3.86 5.87 ± 3.94 0.989 [0.978; 0.995]
Item 11 4.71 ± 3.59 4.94 ± 3.79 0.964 [0.927; 0.983]
Item 12 3.48 ± 3.18 3.48 ± 3.27 0.754 [0.549; 0.873]
Item 13 3.23 ± 3.24 3.32 ± 3.35 0.839 [0.693; 0.919]
Tot 82.94 ± 30.92 84.55 ± 31.08 0.974 [0.946; 0.987]
Item 14 8.48 ± 2.35 8.61 ± 2.2 0.982 [0.964; 0.991]
Item 15 8.61 ± 2.38 8.68 ± 2.56 0.962 [0.923; 0.982]
Item 16 8.55 ± 2.2 8.58 ± 2.14 0.982 [0.964; 0.992]
Item 17 8.35 ± 2.86 8.26 ± 2.83 0.990 [0.980; 0.995]
Item 18 7.42 ± 2.86 7.48 ± 2.87 0.972 [0.943; 0.986]
Item 19 8.97 ± 1.8 8.90 ± 1.87 0.991 [0.981; 0.996]
Item 20 9.13 ± 1.6 9.13 ± 1.61 1
Item 21 8.13 ± 1.82 8.39 ± 1.78 0.928 [0.857; 0.965]
Tot 67.65 ± 15.45 68.03 ± 15.36 0.979 [0.957; 0.990]
Tot WheeICon 150.58 ± 41.51 152.58 ± 41.58 0.978 [0.954; 0.989]
Table 5 Gold standard analysis.
Fiscal test Social test WheeICon
WhOMnI part 0.617b 0.520a 0. 718b
WhOMII part 0.759b 0.435 0.796b
Barthel 0.629b 0.308 0.638b
aCorrelation is significant at the level of 0.05 (two-tailed).
bCorrelation is significant at the level of 0.01 (two-tailed).
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Limitations of the study
This study has a number of limitations. A major limitation is the
sample size; some may consider a sample of 31 to be small, and it
is not large enough to examine the influences of the various soci-
odemographic variables. Even if it was less than that required,
however, the precision of our confidence interval was equal to
that of the original Canadian and French–Canadian long versions
of WheelCon.
In using WheelCon-M-I-short form, however, it is important
to recognize that the reliability and validity described above are
limited to a sample of older wheelchair users who had at least
six months of experience in manual wheelchair use. It is also
important to note that the sample had a higher than average
percentage of spinal cord injury diagnosis (74%). Although a
more stable sample was necessary to evaluate the retest reli-
ability of the WheelCon-M-I-short form, this limited the general-
izability of the results. For instance, it would be interesting to
test the measurement properties with new wheelchair users or
diagnosis-specific samples and to validate other versions of the
WheelCon (for powered wheelchair users, for children, and for
caregivers).
Furthermore, the sample was restricted to the context of
Rome, which is a limitation in that culturally diverse perspectives
were absent. Finally, despite having a small rural representation
included in the sample, the impact of different geographies and
climates on wheelchair use outside of Rome was also missing.
Although further work is needed, this new test holds promise as a
clinical and research tool [10].
Conclusions
In conclusion, the culturally adapted WheelCon-M-I-short form
shows itself to be a valid, reliable, acceptable, easy-to-understand,
and rapidly administrable scale to measure confidence with
wheelchair use in the Italian population; it was not available prior
to this work. This work provides a new tool for Italian professio-
nals to measure and capture wheelchair confidence data across
Italy.
Despite the study’s limitations and the need for further study,
the WheelCon-M-I-short form is the first measure of confidence
with manual wheelchair use to have been rigorously developed
and psychometrically tested in the Italian context. Results
obtained in this study provide data on the measurement proper-
ties of this new tool [36].
Clinicians now have a method to measure this invisible barrier
to wheelchair use, and they will be able to make informed deci-
sions when prescribing the use of manual wheelchairs and when
training clients in their use. The WheelCon-M-I-short form also
provides researchers with a tool in an important and relevant area
of study for future research [21].
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